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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YYEBHOU JUCIHIUITJIMHbI

1.1. ObsacTh NnpuMeHeHUs pado4eil NPorpaMmbl

PabGouas mporpamMma y4eOHON MUCIHUIUIMHBI SIBISETCS YacThIO MPOrpaMMBbI
MOJATOTOBKM CIHEHHAIMCTOB cpelHero 3BeHa B coorBerctBUM ¢ PI'OC CIIO mo
CHEUAIIEHOCTH 23.02.04. - TexHudeckasi HIKCIUIyaTauusi TMOAbEMHO-
TPAHCMOPTHBIX, CTPOUTEJbHBIX, JOPOKHBIX MAIIIUH U 000PYA0OBAHUSI.

1.2.MecTto yuyeOHO!i AUCUMIUIMHBI B  MporpaMMme  MNOATOTOBKH
CIENHATHUCTOB CPe/IHero 3BeHa

VueOnas mucummuimHa OVYJl. 12 XumMus B CHEHUAIBHOCTH OTHOCHUTCS K
O0mmM  y4eOHBIM JHCHHMIUIMHAM  00IIe00pa3oBaTeIbHOTO ITMKIA.  YdeOHas
JVCHUIUIMHA XUMHUS B CIICIIUATILHOCTH M3y4yaeTcs Ha 0a30BOM ypOBHE.

1.3. leau u 3agaun y4eOHOM NMCHUILIMHBI — TPeOOBAHHUSA K pe3yJibTaTam
OCBOCHHS YUeOHOI IUCIUIINHBI

OcBoenue conepkaHusi y4eOHOW ITUCHUIUIMHBI XUMHUS B CIHEIUATBLHOCTH
o0ecrieynBaeT JOCTKEHHUE 00YJatOUUMUCS CIEAYIOMIUX Pe3yIbTaTOB:

1. INYHOCTHBIX:

o - YCTOMYMBBIM HMHTEpPEC K HCTOPHUM M JOCTHKEHUSM B 00JacTu
XMMHAYECKON HAYKH,

o YyBCTBO F'OPJIOCTHU 32 POCCUMCKHAE ECTECTBEHHBIEC HAYKH;

o - TOTOBHOCTb K  HPOAODKEHHIO  00pa3oBaHMs,  IMOBBILIECHUIO

KBaIM(UKAMU B H30paHHOM MpOQecCHOHANBHON AESITENBHOCTU C UCIIOJIb30BAHUEM
3HAHWI B 007aCTH XUMUYECKOW HAYyKHU;

o - OOBEKTHBHOE OCO3HAHHME 3HAYUMOCTH KOMIIETEHUMHA B 00JacTu
XUMUYECKOM  HAyKW Ui 4eJoBeKa U O00IlecTBa, YMEHHUE HCIOJIb30BATh
TEXHOJIOTUYECKHE JIOCTHKEHUS B O0JACTH XUMHH, JUJISl MOBBIILIEHHS] COOCTBEHHOIO
MHTEJUIEKTYaJIbHOTO Pa3BUTHSI B BEIOpAaHHOU MpodeccuoHanbHOU NeATEIbHOCTH;

° - YMEHHE TIPOAHAIM3UPOBATh TEXHOTCHHBIC IIOCIEACTBUS  JJIs
OKpY>KaroIel cpejibl, OBITOBOM M MPOU3BOACTBEHHOM JICITEIIHHOCTH YEIIOBEKA;
o - YMEHHME VYIPABIATH CBOCW TO3HABATEIIBHOW  JIESATEIBLHOCTHIO,

MIPOBOJIUTH CAMOOIIEHKY YPOBHS COOCTBEHHOTO WHTEILICKTYaIbHOTO Pa3BUTHS;-
YMEHHUE BBICTPAUBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJIE 10 PEIICHUTO
00IIMX 3a7a4 B 00J1aCTH XUMUU,

2. MeTanpeIMeTHbIX:

L4 - OBJIaJICHUC YMCHUAMHU U HABBIKAMHU PAa3JIMYHBIX BU0B MMO3HABATEILHOM
ACATCIIBHOCTHU IJIA U3YUCHUS PA3HBIX CTOPOH OKPYIKAIOIMICTO MHPA,
L - IPUMCHCHHNC OCHOBHBIX MCTOJOB ITO3HAHUA (Ha6J'IIOI[eHI/I$I, Hay4YHOTO

DKCIIEPUMEHTA) JUIS WM3y4YeHUs Pa3IMYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB U
IpOIECCOB, C  KOTOPBIMH  BO3HUKAET HEOOXOIMMOCTh  CTAJIKHBAThCS B
npodeccruoHanbHoM cdepe;



o - YMEHHE OINpEAeNATh IeIM W 3aJa4yd JeATSIBHOCTH, BBIOMPATH
CpeACTBa JJISl WX JOCTH)KCHUS HA MPAKTUKE;

. - YMEHHME WUCIIOJIb30BaTh pa3IMYHble HWCTOYHUKH IS TOJTydCHHSI
XUMHYECKOH  WHGOpPMAIMM W OICHUBAaTh €€ JIOCTOBEPHOCTH IS JIOCTHIKCHUS
MOCTaBJICHHBIX 1IEJICH U 3a/a4;

3. mpeAMeTHBIX:

e - chOpMHPOBAHHOCTh TPEACTABICHUI O MECTE XMMHH B COBPEMEHHOM
Hay4YHOU KapTUHE MUPA;

o NOHMMAaHUE POJM XUMUU B  (OPMHPOBAHUU  KPYyrozopa H
(GyHKIHOHATBHOM IPAMOTHOCTH

o YEJIOBEKA IS PEIICHUS MPAKTUYECKHUX 3a/1a4;

o BJIAJICHUE OCHOBOIIOJATAIOIMMH XUMUYECKUMH TOHITUAMU, TCOPUSIMH,

3aKOHAMHW W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TIOJIb30BAaHUE  XMUMHUUYECKOMU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

° BJIAJICHUE OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHHUS, UCTIOJIb3yEMbIMU
B XHUMHH: HaOJIOJICHHEM, OIHCAaHHWEM, HM3MEPCHHEM, OHKCIICPUMEHTOM; YMCHHE
o0pabaTbkiBaTh, OOBSACHSITH PE3yJbTaThl MPOBEJACHHBIX OIBITOB U JENaTh BHIBOBI,
FOTOBHOCTh M CHOCOOHOCTh MPUMEHSTH METOJbl IIO3HAHUS MPU PEIICHUU
MPAKTUYECKUX 3a1aY;

L4 C(l)OpMI/IpOBaHHOCTB YMCHHUA JaBaTb KOJHWYCCTBCHHLIC OLICHKH U
IIPOU3BOAUTH PACUCTHI I10 XUMHWYCCKUM Q)OpMYHaM U YPAaBHCHUAM;

L BJIAACHUC IIpaBHJIaMHW TCXHHKH 0e301macHOCTH IIpu HCIIOJb30BAHHUU
XUMHNYCCKHUX BCIICCTB,

L C(bOpMI/IpOBaHHOCTL COOCTBEHHOM O3 II0 OTHOIICHHIO K

XUMHUYECKON HH(POPMALIMH, MTOTYyYaEMOM U3 pa3HbIX UCTOUYHUKOB.

1.4. KoauyecTBO 4YacoB Ha OCBOeHHE padoyeil nmporpaMmbl Y4eOHOU
TUCITUATITTHHBI

MaKcHMaJlbHasi ydyeOHasi Harpy3ka o0ydatromierocsi—954acoB, B TOM 4HCIIE:

oOs3aTenbHas ayIMTOpHAs yueOHas Harpy3ka oOyuatomierocs - 954acos.



2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JJUCHOUILJINHBI

2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0HOH padoThl

Bua yueOHoii padoThI O0Bém B yacax

O0bem o00pa3oBaTeIbHOI POrpaMMBbl 95

B TOM 4YHUCJIC:

TEOpETHUECKOe 00yUueHue 79

MpaKTUYECKHE padOThI 16

T
Camocmosmenvuasn paboma -

IIpomeskyTounas arrectauus B gopme 1udepeHUNPOBAHHOIO 3a4eTa

YCamocmosmenvnas paboma é pamkax o6pazosamensHoli RPOPAMMBL NIGHUPYEMEs 06PA308AMENbHOL Opeanu3ayueil
6 coomeemcmeuu ¢ mpedoganuamu PIOC CIIO 6 npedenax obvema yueOHOU OUCYUNTUHBL 8 KOAUUECMBE YACOS,
HeoOX00UMOM Ol GbINOJHEHUs. 3A0AHULL  CAMOCMOSMENbHOU — padomvl  00YHAOWUXCS,  NPedyCMOMPEHHbIX
memMamuyeckum NAAHOM U COOePIACAHUEM Y4eDHOU OUCYUNTUHBL.
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2.2 TeMaTHYeCKHUIl IUVIAH U coJiepKaHue YUeOHOI UCIUIIUHBI

HaumenoBanue Copaeprxxanue yueOHOTro MaTepuaJa, JjabopaTropHble U O0bem Yposenn Koabl
pa3/iesioB U TeM NPaKTHYeCKHe 3aHATHUSI, CAMOCTOsITe/IbHasi padoTa 4acoB OCBOCHMS | KOMIIETeHIHN,
o0yyaromuxcst ¢popmupoBanuro
KOTOPBIX
crnoco0cTByeT
3J1eMeHT
NPOrpaMMBblI
1 2 3 4
BBenenue Coaep:xanue yueOHOTro MaTepHaJia
HayuHble MeTO/1bl TO3HAHUS BEILECTB U XUMUYECKUX 2 1
ABJICHUM. PoJb DKCIIEpUMEHTa U TEOPUH B XUMHUH.
MogenupoBaHue XUMUYECKUX NTPOLIECCOB. 3HAUEHHE
XUMHH B Pa3BUTUH BaXXHEHIINX OTpacieit
IIPOMBIIIJIEHHOCTH U CEIBCKOT0 XO035MCTBA. XUMHUSA U
OKpYXKarolas cpea.
Paznen 1.00mas n 49
HeOpraHu4vecKasi XuMus
Tema 1.1. Coaepxanue yueOHOro MaTepuaJa
OcCHOBHBIC NIOHATHUSA U 1.1.1 OcHoBHBIC MOHATHSA XUMHH. Bemectso. Atom. 2 2
3aKOHbI XUMHUH Monekyna. XuMmuueckuit aneMenT. Amutorponust. [IpocTsie
U CJIOKHBIE BellecTBa. KauecTBEeHHBIN U KOJIMYECTBEHHBII
COCTaB BeUIeCTB. XUMUYECKUE 3HAKU U (POPMYIIBI.
OTHOcuUTeNbHBIE aTOMHAS M MOJIEKYJISIpHAsi MacChI.
KonnuecTBo BemecTsa
1.1.2 OcHoBHBIE 32aK0HBI XUMHH. CTEXHOMETPUS. 3aKOH 4 2

COXPaHEHMs MacChl BELIECTB. 3aKOH ITOCTOSTHCTBA COCTaBa
BELIECTB MOJIEKYJIIPHON CTPYKTYphI. 3aKOH ABOraipo u
CIIEJICTBUS UX Hero. PacueTHble 3a/1auy Ha HaXOX/IEHUE
OTHOCHUTEJIBHOM MOJIEKYJISIPHON MacChl, OIPENEICHHUE
MacCOBOM JJ0JIM XMMHUYECKHX 3JIEMEHTOB B CI0KHOM
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BCIICCTBC

CamocrosiTesibHasg padoTa 00y4arOMMXCs

Tema 1.2.
Iepuoauveckuii 3aK0H U
MepuoANYeCcKasl cucreMa
XHMHMYECKHX 3JIEMEHTOB
JI.A. MeHnaejieeBa u
CTPOEHHUE aToMa.

Copep:kanue y4eOHOIro MaTepuaa

1.2.1 llepuoanyecknii 3axon /[.U. Menneseena.
Otkpsitue .M. MenaeneesbiM [leproandeckoro 3akoHa.
[lepuonnueckuii 3akoH B hopmymuposke J[.1.
Menneneena.

[Tepuoanueckas TabaMIIa XUMAYECKHUX HIIEMEHTOB —
rpaduyeckoe 0ToOpaskeHre NePUOAUYECKOro 3aK0Ha.
CtpyKkTypa MepruoIuvecKor TaOIUIbL: IePUOIbI (MAJIbIC U
OoJbIne), rpynnsl (TaaBHas U NOOOYHAs).

1.2.2 Ctpoenue atoma u nepuoan4eckuii 3akon JI.U.
MenpeneeBa. AToM — ci0Has yactuua. Sapo (mpoToHsl
Y HEUTPOHBI) U IEKTPOHHAas 00omouka. M30TomEbI.
CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB JIEMEHTOB
MasbIX mepruo1oB. OCOOEHHOCTH CTPOCHUS AIIEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB OOJIBIINX IEPHOI0B
(mepexoanbIx 251eMeHTOB). [loHsiTHE 00 OpOUTANSX. S-, p- U
d-Op6utanu. DneKTpoHHbIE KOH(PUTYpAIIUU AaTOMOB
XUMHAYECKHUX JIEMEHTOB.

CoBpemeHHas (HOpMYIHPOBKA MEPHOIUUECKOTO 3aKOHA.
3HaueHue NepruoINYECKOro 3aKoHa U NepUOANIECKON
cUCTeMbl XuMuueckux saemenToB J[.1. MenneneeBa s
pa3BHUTHS HAYKW M MOHUMAaHUS XUMUYSCKOW KapTUHBI MUPa

CamocrositesibHas padoTa o0y4yauuxcs

Temal.3 Ctpoenue
BelllecTBA.

Conep:xanue yueOHOro MaTepuaJia

1.3.1 Tunbl XUMHYeCKOH CBA3H

HNonnas xumuyeckas cBsi3b. KaTHoHBI, MX 00pa3oBaHue U3
aTOMOB B pe3yJibTaTe Mpoliecca OKUCIECHU. AHHUOHBI, UX
o0pa3zoBaHMe W3 aTOMOB B pe3yJbTaTe mpoiiecca
BOCCTaHOBJIEHUs. loHHAs CBA3b, KaK CBSI3b MEXY
KaTMOHAMM M aHMOHAMH 3a CUET AJIEKTPOCTATUYECKOTO
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nputsbkenus. Kinaccudukaius HOHOB: IO COCTaBY, 3HAKY
3apsija, HATMYUIo THAPATHON 0005104k, oHHBIE
KpUCTaJUIMYECcKue pemeTku. CBONCTBA BEIIECTB C HOHHBIM
THUIIOM KPUCTAIIIMYECKOU PEILIETKHU.

KoBasieHTHast xumMHuueckas CBsi3b. MeXaHU3M
o0pa3oBaHMs KOBAJIGHTHOU CBSI3U (OOMEHHBIN M TJOHOPHO-
aKLENTOPHBIN). DJIeKTpooTpUIaTebHOCTh. KoBaeHTHbIe
MOJISIpHAs U HENOJIsIpHAs CBsI3U. KpaTHOCTh KOBaJE€HTHOM
CBA3U. MoOJIeKyIsIpHbIE U ATOMHBIE KPUCTAIIINYECKUE
perietku. CBOMCTBA BEIIECTB C MOJICKYISIPHBIMH 1
ATOMHBIMH KPUCTAINIMYECKUMH PEUICTKAMH.

Mertanueckas cBsi3b. Metamumueckas
KPUCTAJUIMYECKAs PEIIeTKa U METATINYECKass XUMUYECKas
CBA3b. PU3HUYECKHE CBOWCTBA METAJLIOB.

1.3.2 ArperaTHble COCTOSIHMSI BEeIIeCTB U BOJIOPOAHAS
cBsI3b. TBep/0€, )KUIKOE U Ta3000pa3HOE COCTOSHUS
BemlecTB. [lepexon BeecTa U3 OJTHOTO arperaTHOTro
coCTOsiHMS B ipyroe. BogopoaHast CBsi3b.

YucTteie BemecTBa U cMecH. [loHATHE 0 cMeCH BEIIECTB.
['omorenusie u rereporeHHbie cMecu. CocTaB cMeceit:
00BbeMHas M MaccoBasl T0JU KOMIIOHEHTOB CMECH,
MaccoBas JI0JIsl IPUMECEH.

1.3.3 fucnepcHbie cucremsl. [Tonstue o nucnepcHoin
cucreme. JlucnepcHas gasza U AUCIIEPCUOHHAS Cpeia.
Knaccudukanus aucnepcHsix cucteM. [lonstue o
KOJUIOMIHBIX CUCTEMaX.

JlabopaTopHusblie onbIThI [lonydeHne smynbcun
MOTOPHOT'O Macia.

CamocrosiTesibHas padoTa 00y4aOIIMXCS

Tema 1.4. Bona.
PacrBopsbI.
DJIeKTPOIUTHYECKAS
AUCCOIHAIUS.

Conep:kanue y4eOHOTro MaTepuaJa

1.4.1 Boga. PactBopsl. PacTBopenne. Bona xak
pactBopuTelb. PacTBopuMocTs BeecTB. HackieHHble,
HCHACBIIICHHBIC, IICPCCHIICHHLIC pACTBOPHI. 3aBHCHUMOCTh
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PacTBOPUMOCTH I'a30B, KUAKOCTEH U TBEPbIX BEIIECTB OT
pa3nuyHbIX (hakTopoB. MaccoBast 107151 paCTBOPEHHOTO
BEIIECTBA.

1.4.2 DieKTpoIuTHYECKAsI AUCCOLUALINSA. DIEKTPOIUTHI
Y HEDJIEKTPOJUTBI. DIEKTPOJIUTUYECKAS JUCCOLUALIMS.
MexaHu3MBl IEKTPOJUTUYECKON AUCCOLMALIMY TS
BELIECTB C Pa3IMYHbIMU TUIIAMU XUMHUYECKOU CBS3U.
I'unpatupoBaHHbIE M HETUAPATUPOBAHHBIE HOHBI. CTENEHD
IEKTPOIUTHYECKOH nucconuannu. CUiIbHbIE U Cl1a0ble
ANEeKTPOIUThI. OCHOBHBIE IIOJIOKEHUS TEOPUU
MEKTPOIMTUYECKON Jucconuanuu. Kuciorsl, ocHOBaHUS U
COJIM KaK 3JIEKTPOJIUTHI

IpakTuyeckue 3ansaTus Nel
[Ipurorosnenue pacTBopa 3aIaHHON KOHIICHTPAIIUU

CamocrosiTesibHas padoTa 00yyarumuxcst

Tema 1.5.
Kanaccupuxanus
HEOPraHU4YecKHX
COeTHHEHUH U UX
CBOMCTBA

Coaep:xaHue yueOHOro MaTepuaJia

1.5.1 Kucaortsl 1 ux cBoiicTBa. Kuciiors kak
ANEKTPOJIUTHI, UX KJIacCU(UKALNS 110 PA3TUIHBIM
MpU3HaKaM. XHUMUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUU
ANEKTPONUTHYECKON quccoruanui. OcoOeHHOCTH
B3aUMO/ICMCTBUS KOHLIECHTPUPOBAHHOW CEPHOM M a30THOU
KHCIIOT ¢ MeTayiaMu. OCHOBHBIE CIIOCOOBI TOTy4YEHUS
KHCIOTHI.

1.5.2 OcHoBanus u ux cBoiictBa. OCHOBaHUS Kak
AJIEKTPOJIUTHI, UX KJIACCU(DHUKALIUS 110 PA3TUIHBIM
Mpu3HaKaM. XMMHUYECKHE CBOWCTBA OCHOBAHUM B CBETE
TEOPHUH JIEKTPOIUTHUECKON rcconmanuu. Pasnoxenue
HEPAaCTBOPHUMBIX B BOJIE OCHOBaHHH. OCHOBHBIE CTIOCOOBI
MOJTy4YEeHUSI OCHOBAHUH.

1.5.3 Coum 1 nx cBoricrBa. Conu Kak 31neKTpoiauTsl. Conu
CpeIHHe, KUCIIbIe 1 OCHOBHBIC. XUMUYECKH CBOMCTBA
COJIEHN B CBETE TEOPUU IIEKTPOJIUTHUECKON AUCCOLUALINH.
Crnioco6sI mosrydeHust conierd. [ maponms coneit
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1.5.4.0xcuabl u ux cBoiicrBa. Cojeobpasyromue u
HecoseoOpasyrome okcuabl. OCHOBHBIE, aM(pOTepHBIE U
KHCJIOTHBIE OKCHBI. 3aBUCUMOCTh XapaKTepa OKCHUJIa OT
CTETICHH OKUCJICHHUS 00pa3yIoIIero ero MeTauia.
XUMUYECKUE CBOMCTBA OKCHAOB. [losryyeHrne okcuaos.

JlabopaTropHblie ONBITHI

HcnbiTanue pacTBOPOB KUCIOT UHAUKATOPAMH.
HcnbiTanue pacTBOPOB LIENOYEN MHAMKATOPAMM.
BzanmoneiicTBHE METAIIOB C KHCJIOTaAMH.
BzanmogeiicTBHE KUCIOT ¢ OKCHAAMU METAIIOB.
BzanmoneiicTBHE KUCIOT ¢ OCHOBAHHSIMU.
BzaumogaeiicTBHE KHUCIIOT C COJISIMH.

B3aumopelicTBue 1ienouen ¢ coaaMu. Pasnoxxenue
HEpPAaCTBOPUMBIX OCHOBAHUU.

B3aumonelictBue coieil ¢ MetaiuiaMu. B3anumoaenicTsue

COJIEH IPYT C IPYTOM.

IIpakTnyeckoe 3ansaTne Ne 2
Peaxiiuu nonHoro ooMeHna. ['muponus comnei.

CamocrosTeabHast paﬁoTa oﬁyqalonmxca

Tema 1.6. Xumunueckue
peakuuu

Conep:xaHue yueOHOro MaTepuaJia

1.6.1 Knaccudukanusi XuMH4YecKHX peakuuid. Peakiiun
COEIMHEHUS, Pa3JIoKEHUs, 3aMeIIeHus, OOMeHa.
Karanutuueckue peakuu. O6patumMelie 1 HeoOpaTUMbIE
peakuuu. ' oMOreHHbIE U TETEPOT€HHbIE PEAKLINU.
DK30TepMUYECKHE U SHAOTEPMUUYECKUE PEAKIIUH.
TemnnoBoit 3¢ (hekT XUMHUUECKUX PEaKIIUH.
TepMoxnmuyeckue ypaBHEHHs

1.6.2 OxucaUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.
Crenens okuciieHusa. OKUCINTENb U BOCCTAHOBJICHHE.
BoccranoBurens u okucienue. MeTos 3eKTPOHHOTO
OayaHca JiUIS COCTaBJICHHS YPAaBHCHHI OKUCITHTEIHHO-
BOCCTAaHOBUTENBHBIX pEaKLUi. DIEKTPOIIN3.

11




1.6.3. Cxopoctb xummnuyeckux peakumid. [lonstue o
CKOPOCTH XUMUYECKHUX PeaKluil. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKHUX PEAKIHA OT pa3aInuHbIX (DaKTOPOB: MPUPOJIbI

pearupyromux BCIICCTB, UX KOHICHTpAalIUU, TEMIICPATYPHI,

MTOBEPXHOCTU CONPUKOCHOBEHHUS U UCTIOJIb30BaAHUS
KaTaJan3aTopoB.

O0paTumMocTh XUMHYeCKHX peakuuii. OOpaTuMsbie U
HeoOpaTHMbIe peakIni. XUMUIECKOe PABHOBECHE U
CHOCOOBI €r0 CMEIICHHS

IIpakTnyeckoe 3ansaTue Ne 3
HccnenoBanue BIUSHUS Pa3IUYHbIX (PAaKTOPOB HA
CKOpPOCTb XUMHYECKOH PCaKIMN.

CamocrosiTesibHas padoTa 00yyaumuxcst

Tema 1.7. MeTajjibl "
HeMeTaJIbI

Conep:xaHue yueOHOro Marepuaa

1.7.1 MeTtaniabl. OCOOEHHOCTH CTPOEHMSI AaTOMOB U
KpucTayaoB. PU3NYECKUE CBOWCTBA METAJIIOB.
Krnaccudukanys MeTanioB 1o pa3inyHbIM IpU3HAKAM.
XUMUYECKHE CBOMCTBA METAIIIIOB. DJIEKTPOXUMHUYECKHM
P HanpsDKeHUH MeTaioB. MetannoTepmus.

O6mwme cmocoOs! morydeHus: MetauioB. [lonsTue o
MeTautyprud. Ilupomeraniayprus, ruApoMeTauIyprist 1
anekTpometasuryprusi. CrijzaBbl YepHBIE U I[BETHBIE.

1.7.2 HemeTtaniabl. OCOOEHHOCTH CTPOEHHUS aTOMOB.
Hemeransl — mpocThie BelecTBa. 3aBUCUMOCTh CBOMCTB
rajoreHoB OT UX MoJoXeHud B [lepuoanyeckoii cucreme.
OxucnuTenbHbIe M BOCCTAHOBUTENBHbIE CBOMCTBA
HEMCTAJIJIOB B 3aBUCUMOCTH OT UX IMOJIOKCHUSA B PAOY
AJIEKTPOOTPHIIATEIILHOCTH

IIpakTuyeckoe 3ansiTue Ne4
Pemenue skcnepuMeHTaIbHBIX 3a1a4.

CamocrosiTesibHAs paboTa 00yyaromMXCcs

Paszgen 2 Oprannyeckasi
XUMHS

42
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Tema 2.1.0cHOBHBIE
OpPraHMYecKoil XMMUH 1
TeOpHUsi CTPOEHHsI
OpPraHMYecKux
coeuHeHu i

Copep:kanue y4eOHOTro MaTepuaa

2.1.1 lIpeamer oprannyeckoit xumum. [Ipupoansie,
UCKYCCTBEHHBIEC U1 CHHTETUYECKHE OPraHU4YECKHE
BenlecTBa. CpaBHEHHE OPTaHUYECKUX BELIECTB C
HEOPraHUYECKHUMH.

BanleHTHOCTE. XMMHUYECKOE CTPOCHUE KaK MOPSIIOK
COCJMHEHMS aTOMOB B MOJIEKYJIBI 10 BAJICHTHOCTHU

2.1.2 Teopus cTpOeHUsI OPTAaHUYECKUX COeTHMHEHUIT
A.M. BytiiepoBa. OCHOBHBIE TIOJIO)KEHUSI TEOPUU
XUMHUYECKOTO cTpoeHust. I3omepusi 1 H30MepHI.
Xumudeckue GopMyIIbl U MOJIETH MOJIEKYI B
OPraHN4YeCKON XUMHH

2.1.3 Knaccudukanus peakuuii B OpraHudeckoi
xumnu. Peakuuu npucoeauHenus (ruipupoBaHus,
raJloreHUPOBAHUS, THIPOTAIOT€HUPOBAHUS, THIPATALIUN ).
Peakiuu otmernyienus (qerupupoBaHus,
JeTUPOraoTeHUPOBaHUs, AeTuapaTamun). Peakuuu
3amenieHus. Peakuuu nzomepusanuu

2.1.4 Knaccndukanus opraHn4ecKuX BelecTB.
Knaccugukanus BeImecTs o CTPOCHUIO YIIIEPOIHOIO
CKeJleTa M HAJIMYMIO (PYHKIIMOHAIBHBIX rpymil. ['omonoru u
romoniorusi. Haana nHomenknarypsl IUPAC

CamocrosTeabHas paﬁoTa oﬁyqalonmxca

Tema 2.2 YrieBonopoasl
U UX NPUPOIHBIE
HCTOYHUKH

Conep:xaHue yueOHOI0o MaTepuaJia

2.2.1 AnkaHbl. AJKaHbBI: TOMOJIOTHYECKUN P, U30MEPHS
Y HOMEHKJIaTypa aJIkaHOB. XMMHUYECKHE CBONCTBA AJIKAHOB
(MeTtaHa, 3TaHa): TOpeHNUE, 3aMeIleHNE, Pa3IoKEHNE,
neruapupoBanue. [IpuMeHeHne ankaHOB Ha OCHOBE
CBOMCTB.

2.2.2 AsIKkeHbI. DTUJIEH, €TO MTOJIyYEHUE
(meruapupoBaHUEM dTaHa, ACTIOTUMEPHU3AIINCH
nosinaTHIIEHa). ['oMonoruueckuii psia, n3omMepus,
HOMEHKJIATYpa QJIKCHOB. XMMUYECKUE CBOMCTBA THJICHA!
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ropeHue, KaueCTBEHHbBIC peakinu (00ecIIBEYMBaHNE
OpOMHOI BOJBI M paCTBOpA MIEpMaHTaHAaTa Kajus),
ruapaTanus, noiuMmepusanus. [[pumeHenre sTuieHa Ha
OCHOBE CBOJCTB.

2.2.3. luennbl u kayuyku. [loHsTue o nueHax xak
YIIE€BOJ0OpOAaX € ABYMS ABOMHBIMU CBSI3SIMHU.
CornpsikeHHBIE TUeHBI. XMMUYECKHUE CBOMCTBA OyTaleHa-
1,3 u u3onpena: obeciBeunBaHNe OPOMHOI BOJIBI U
noJiMMepu3anus B kayuyku. HatypansHbie u
CUHTETHYECKHE Kayuyku. Pe3una.

2.2.3. AakuHbl. AnieTiiicH. XUMAYECKHUE CBOMCTBA
aleTUJIeHa: TopeHue, o0eciBeunBaHe OPOMHOM BOJIBI,
MPUCOCTMHEHHUE XJIOPOBOAOPO/Ia U TUAPATAIIHS.
[IpuMeneHue aneTusieHa Ha OCHOBE CBOMCTB.
MexkiiaccoBast U30MEpHsl C aJIKaIMCHAMM.

2.2.4 Apensl. ben3on. Xumnueckue cBoiicTBa OeH3071a:
TOpeHue, peakiy 3aMeleHus (raJoreHupoBaHue,
HuTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOWCTB.

2.2.5 IlpupoaHbie HCTOYHUKH YIJICBOJOPOI0B.
[IpupoaHbIi Ta3: cOCTaB, IPUMEHEHHUE B KAYECTBE TOIUIMBA.
Hedts. CoctaB u nepepabotka HedTu. [leperonka HedrH.
Hedrenponykrsl.

JlaGopaTopHble ONBITHI.
O3HakoMIIEHHE C KOJUTEKIIMEeH 00pa3iioB HEPTH U POTYKTOB
e€ mepepabOoTKH.

IIpakTnyeckoe 3ansaTne Ne 5
ITonyuyenue metana u sTriieHa. M3ydyeHne ux CBOMCTB.

CamocrosiTesibHas padoTa 00y4aOIMXCs

Tema 2.3.
Kucaoponcoaep:kamme
OpraHuvecKue
CoeUHEHHUS

Conep:kaHue y4eGHOr0 MaTepuasa

2.3.1 Couptsl. [lonyuenue sTanona 6pokeHHUEM TITIOKO3bI
Y TUApaTanyen sTiieHa. [ 'uapokcuibHas rpymnma Kak
dbyHkronanpHas. [ToHsATHE O peaebHBIX OTHOATOMHBIX
crnupTax. XUMUYECKUE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBUE
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C HaTpueM, 00pa30BaHUeE MPOCTHIX U CIOXKHBIX 3(pUPOB,
OKHCIIEeHUE B anbAerul. IIpumenenue sTaHosa Ha OCHOBE
CBOMCTB. AJIKOTOJIU3M, €r0 IOCIEACTBUS U
IIPEAYIPEKICHUE.

I'muuepuH Kak NpeacTaBUTEIb MHOTOATOMHBIX CIIUPTOB.
KauectBeHHas peakuyss HA MHOIOATOMHBIE CITUPTHI.
[IpuMmeHeHne rmuepuHa.

®enon. Ouznyueckrne 1 XUMUIECKUE CBOMCTBA ()eHOIIA.
B3anMHoe BiaMsiHHE aTOMOB B MoJjieKkyJie (heHoma:
B3aUMOJICUCTBUE C THIPOKCUIOM HATPUS U a30THON
KUCJIOTOU

2.3.2 Aabaernasl. [lonstue 00 anbaeruaax.
AnbleruHas rpymnmna Kak GyHKIHOHAIbHAS.
DopManbIerua U ero CBOMCTBA: OKUCIICHUE B
COOTBETCTBYIOILYIO KACIIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIMM ciupT. [lonydyenue anbaernio
OKHCIIEHUEM COOTBETCTBYIOIIUX CIUPTOB. IIpumenenue
(dopManbieruia Ha OCHOBE €ro CBONCTB

2.3.3 Kap6oHoBble KUCI0THI. [oHATHE O KapOOHOBBIX
kucnorax. KapbokcuipHas rpymnmna Kak QyHKIMOHAIbHAsL.
["oMonornueckuii pst NpeaebHbIX OAHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [lonyyeHne kapOOHOBBIX KUCIIOT
OKHCJICHHEM aJIbJIETNI0B. XMMHUYECKHUE CBOMCTBA YKCYCHON
KHUCJIOTHI: O0IIIME CBOICTBA ¢ MUHEPATIbHBIMU KUCIOTAMU U
peakuus sTepudukanmu. [lpumeHeHne ykcycHO#M KHCIOTHI
Ha OCHOBE CBOWCTB. BrIcIINe )KUpHBIE KUCIOTHI HA
IpUMeEpE NAIbBMUTUHOBON U CTEAPUHOBON KHUCIIOTBI

2.3.4 Coxubie 3¢pupsbl 1 xupsbl. [loaydeHne cioXHBIX
a¢upoB peakiuent arepudukannu. CnoxxHsie 3Gpupsl B
npupoje, ux 3HayeHue. [Ipumenenue cioxHbIx 3(UpPOB HA
OCHOBE CBOMCTB.

Kupsl kak cnoxuble 3¢upsl. Kinaccudukanus sxupos.
XHUMHUYECKUE CBOMCTBA KUPOB: THIPOJIU3 U THIPUPOBAHUE
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JKUJIKUX KUPOB. [IpuMeHeHue upoB Ha OCHOBE CBOMCTB.
Mpruia

2.3.5 YraeBoasbl. YIIIeBOIbI, X KIaCCH(PUKALIHS:
MOHOCaxapuabl (TII0K03a, GPPYKTO3a), TUCaXapUIbl
(caxapo3a) u mojucaxapu bl (Kpaxmall U IeUTI0JI03a).
I'moko3a — BemecTBo ¢ 1BOMCTBEHHON (hyHKIMEH —
aNbJETUI0CHUPT. XUMHUECKHUE CBOMCTBA IIIOKO3bI:
OKHCJICHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B
copbur, cnuproBoe Opoxenue. [IpumeHeHne rioKo3sl Ha
OCHOBE CBOWCTB.

3HaueHue YIrIIeBOAOB B KUBOU MPUPOE U KUIHU YETOBEKA.
[ToHsTHE O peakIMsIX TOTUKOHICHCAIIUU U THAPOIIN3a Ha
pUMepe B3auMOINPEBPAIICHUN: TJII0K03a —>
MOJIMCaXapu/]

JlaGopaTopHble ONBITHI
Jloka3zaTenbcTBa HENPEIENbHOI0 XapaKkTepa KUAKOT0 Kupa

IIpakTnyeckoe 3ansaTue Ne 6
W3ydeHue CBOMCTB KUCIOPOJACOAEPKAIMX COCTMHEHUMN.

IIpakTyeckoe 3ansaTue Ne7
B3anmMoelicTBIE TIIIOKO3BI M CaXapo3bl ¢ TUAPOKCHIOM
menu(ll). KauectBeHHas peakiiysi Ha Kpaxmal.

CamocrosiTejibHas padoTa 00y4aruuxcst

Tema 2.4.
A3oTcoaeprkamue
OpraHu4ecKue
coeqnHenus. [loamumepsl.

Coaep:xanue yue0HOro MaTepHaJia

2.4.1 Amunsbl. [Tonstue 06 amuaax. Anudarnyeckue
aMUHBI, UX KIacCU(PUKALMS U HOMEHKIIATypa. AHUIIUH, KaK
opranuueckoe ocHoBaHue. [lonydyeHnre aHwIMHA U3
HuUTpoOeH3ona. [I[puMeHeHe aHuIHa Ha OCHOBE CBOMCTB.

2.4.2. AMUHOKHCJIOTbI. AMUHOKHCIIOTHI Kak aM(OTEpHbIE
TG YHKIIMOHATIbHBIE OPTraHUYECKHUE COSTUHEHUSI.
XVMMHYECKUE CBOWCTBA aMUHOKHCIIOT: B3aUMOJIEHCTBUE CO
HiesI04aMu, KUCJIOTaMH U JPYT € APYroM (peakuus
noJMKoHAeHcauun). [lentuaHas cBsA3b U NOJUIENTHIBL.
[IpruMeHeHre aMMHOKHCIIOT Ha OCHOBE CBOMCTB.
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2.4.3.beaxu. [lepBuuHnas, BTopuuHasi, TpeTUYHAS 2 2
CTPYKTYpbI 0eJIKOB. XMMHUYECKHE CBOWCTBA OCIIKOB:
ropeHue, JeHaTypauus, TUAPOIIU3, IBETHBIC PEAKIIHH.
Buonornveckue pyHkunu O0enKkoB

2.4.3 Tloaumepsl. benku u monmcaxapuapl KaK 2 2
OMOIIOJIMEDBI.

[Tnactmaccel. [TonyyeHue noauMepoB peakuueit
MOJIMMEPU3AIMY U TIOJIMKOH IEHCAUH. TepMOTIaCTUYHbIE
U TepMOpEeaKTUBHbIE TuIacTMacchl. [IpencraButenu
1acTMacc.

Bonokna, ux knaccudukanus. [Tomyuyenue BoIOKOH.
OTaenpHBIC TPEICTABUTEIH XUMHUYECKIX BOJIOKOH

IIpakTuyeckoe 3ansiTue Ne§ 2 2
HccnenoBanue cBONCTB OEJIKOB U MOJIMMEPOB.

CamocrosiTesibHas padoTa 00yYarOIIUXCs

TemMaTHKa HHAMBHIYAJbHBIX POEKTOB (€CJIM MPETYCMOTPEHO)

CamocrosiTesibHasi paboTa 00y4alOUIMXCHA HAJ HHAMBUAYAJIbHBIMH NPOEKTaAMU (eciiu

PEIYCMOTPEHBI)
IIpomeskyTounas arrecrtauus B popme 1udpepeHINPOBAHHOIO 3a4eTa 2
Bcero 95

JU1 XapaKTepUCTUKHU YPOBHS OCBOCHHS y4eOHOT0 MaTepralla UCIOJIb3YIOTCS ClIEAyoIre 0003HAYEHHUS:

1. — o3HakomuTENbHBIN (Y3HABAHUE paHEE U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2. — penpoayKTUBHBIN (BBIOJHEHUE AEATEIBHOCTH 10 00pa3ily, MHCTPYKLIHUH WU TIOJT PYKOBOJICTBOM);

3. — MPOAYKTUBHBIN (MJIAHUPOBAHKE U CAMOCTOSITENILHOE BBITIOJHEHUE JIEATEIbHOCTH, PEIICHNE TPOOIIEMHBIX 3a/1a4).
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

3.1. MarepuajibHO-TEXHHYECKOE 00ecIeYeHue

Jist peanuzanuu MporpaMMbl Yy4eOHOM JIUCUMIUTUHBI  JTOJDKHBI  OBITH
MPEAYCMOTPEHBI CIIEIYIONTUE ClIeIUaIbHbIE TOMEIICHUS:

yueOHas ayAUTOpHUsl | JIabopaTopusi XMMHUHU OCHAIIEHHasi 000pyJOBaHUEM:

- YYCHHMYECKHE MapThl CO CKaMEHKaMH, CTOJIbI, CTOJI IEMOHCTPAIlMOHHBIN,
CTynbsl, IIKa(bl, BBITSDKHOM IIKad, JOCKa MapKepHas, Moiika, mkag
METAJUIMYECKUH.

- TEXHUYECKHE CPEJCTBA OOYUYCHUS: KOMIIBIOTEP, MYJIbTUMEINA TPOCKTOP,
TEJIEBU30P, BUACOMATHUTO(DOH.

- y4eOHO-HArsAHBIC TTOCOOWS: CTEHIBI M0 XUMHH, KOJUICKIIUH, TUIAKaThI,
CXEMBbI, HaTypaJdbHbIC OOBEKTHI, MOJIETH, MPUOOPHI U HAOOPHI ISl MMOCTAHOBKH
JEMOHCTPALIMOHHOTO M YYEHUYECKOTO SKCIIEPUMEHTa; MHOTO(QYHKIMOHAIbHBIN
KOMILJIEKC TpernojaBaTesisi; NeYaTHble U SKPaHHO-3BYKOBBIE CpEACTBA OOYyUYCHUS;
MEpPEeYHH OCHOBHOW U JIOTIOJHUTEIBHOW YYEOHOW JUTEpaTyphbl, HUHTEPHET-
pecypcoB,  BCIIOMOTaTelbHOE OOOPYIOBAaHME M HMHCTPYKIIUU; OWOIMOTCUHBIN
dhoH.

- nabopaTopHoe 000pya0BaHME: J1TabOpaTOpHAs MOCY/1a, PEAKTUBHI.

- WHCTPYKTUBHO-HOPMATHBHas  JOKyMEHTaLUs: rOCyJapCTBEHHBIE
TpeOOBaHMS K COAEPXKAHUIO M YPOBHIO TOATOTOBKM BBITYCKHUKOB 10
CIIEHUAJIBHOCTH; WHCTPYKIIMM II0 OXpaHe TpyHda, MPOTUBOIOKAPHOU

0€30macHOCTH; TIEPEUYCHb MAaTEPHAITBHO-TEXHUYECKOTO W yIeOHO-METOIUICCKOTO
OCHAILIEHUs KaOMHETA.

MOMENIEHUE ISl CaMOCTOATENbHOM padoThl KaOMHET WH(OPMAIMOHHBIX
TEXHOJIOTHH, OCHAILIEHHOE 000PYA0BaHUEM:

crienuaiu3vpoBaHHas  y4yeOHass MeOenb: y4eHHYeCKMe TapThl  CO
CKaMeMKaMH, KOMITBIOTEPHBIE CTOJIBI, CTYJIbS.

TeXHUYeCKkue  cpeactBa  oOydenus:-  KommbrorepoilIKIntelCoreDuo,
OEWindowsXP, Mynbsrumenuitabiii npoektop,  Ilpuntep, Ckanep, Office
Professional Plus 2010 MAK, KOMITAC-LT ver3,5,12, WinRar, Win 7-max,
Kaspersky security mis  Ousneca 2016, NaKeT MNPHUKIATHBIX MPOTPaAMM:
TEKCTOBBIX, TAOJUYHBIX, TPAPUUECKUX U MPE3CHTAIIMOHHBIX, MTOJKIIOUYEHNE K CETH
bunnana, moaKIOYeHUE K ceTh HTepHeT.

3.2. UupopmanuoHHOe oOecnedyeHre peau3alu NporpaMmMbl

Jlns peanuzanuu  mporpaMMmbl  OUOIMOTEYHBIM (OHJ 00pa3oBaTeNbHON
OpraHu3allid YKOMIUIEKTOBAaH MEYaTHbIMU W (WJIM) DJIEKTPOHHBIMHU H3aHUSIMHU,
PEKOMEHIOBaHHBIMU JIJIsl UCIIOJIb30BAHUSI B 00pa30BaTeIbHOM ITPOLIECCe.

3.2.1. IleuyaTHbIe U3TAHUS

l.Tabpuensu  O.C. Xumus a1 npodeccuit ©  CHEIUATBHOCTEH
texaudeckoro npodusa: Yuebnuk/ O.C. 'abpuensn, U.I'. Octpoymos. -8-e usm.,
ctep. — M.: U3naTenbckuil ueHTp «Akagemus», 2017

18



3.2.2. DJIeKTPOHHBbIE U31aHUs (3JIEKTPOHHBIE Pecypchl)

1.www.fcior.edu.ru (denepanbHbIi HEHTP nH(OpMaIIMOHHO-
o0pa3zoBaTeIbLHBIX PECYPCOB).

2.wwww.dic.academic.ru (AxageMuk.CioBapy U SHIIUKIIOICIHH )

3. www.booksgid.com (Book Gid. Dnekrponnas 6udanoreka).

4. www.globalteka.ru (I'mobGanteka. I'moOampHas OHOIHMOTEKAa HAyYHBIX

pecypcoB).

5. www.window.edu.ru (EmuHoe OKHO pgocTyma K 00pa3oBaTelbHBIM
pecypcam).

6. www.st-books.ru (JIyumas yaeOHas muteparypa).

7. www.school.edu.ru (Poccutickmii 00pa3oBaTeILHBIN

nopta.JlocTymHOCTh, KauecTBO, 3 (PEKTUBHOCTB).

8.www. ru/book (OnekrpoHHas OMOIUOTEYHASI CHCTEMA).

9.www. school-collection. edu. ru (Emunas xomiekuus 1u(POBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

10.www. pvg. mk. ru (onmummnuasna «Ilokopu BopoObeBbI TOphI»).

I11.www. hemi. wallst. ru (OOpa3oBaTeibHBIA CAUT JJs HIKOJIHLHUKOB
«Xumusn).  12.www. chem. msu. su (DnekTpoHHass OMOJIMOTEKA MO XUMUU).
13.www.enauki.ru (UHTEepHET-U3aHUE ISl yuuTeneil «EcTecTBEHHBIE HAYKH»).
14.www. Iseptember. ru (MmeTonuueckas razera «IlepBoe ceHTIOps»).

15.www. hvsh. ru (xypHan «XuMHus B IIKOJIE»).

16.www.hij.ru (xypHan « XaMus ¥ )KU3HBY ).

3.2.3. JlonmoIHUTEJIbHbI€ HCTOYHUKH

1. Tynukun E.W. B 2-x 4. Hacts 2. Oprannyeckas XuMusi: Y4eOHHMK LI
CIHO. — M.: Opaiir, 2017  https://biblio-online.ru/viewer/EE60BE5SB-E7C3-
40EA-8A27-D8473F74BED3

2. Hukutuna H.I'., ['pe6enbkoBa B.1. Q0uiasi 1 Heopranmyeckasi XuMusl.
B 2-x 4. Hacts 1. Teopernueckne 0CHOBbI: YueOHUK U npakTukyMm aiasa CIIO.
— M.: KOpaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030

3. Xumus 351eMeHTOB: YueOHuk u npaktukyMm st CI1O. — M.: FOpaiir, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F
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https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio/
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio/

4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUS1
YYEBHOU JUCIHHUITJIMHbI

OneHka KadecTBa OCBOEHHUS Y4E€OHOM NMCHUIUIMHBI BKJIIOYACT TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUHYIO aTTECTALIUIO.

Texkymuii KOHTPOJb YCHEBAEMOCTH OCBOCHHUS YYE€OHOM JUCIUIUIMHBI
OCYIIECTBJISIETCS TperojaBarejeM B MPOIECCe MNPOBEACHUS MPAKTUYECKUX
3aHITHI, TECTUPOBAHMS, a TAK)KE BBHIMOJTHEHUS O0yUJArOIIMMUCS WHIUBHUIYaTbHBIX

3aJaHUil B COOTBETCTBUU C (HOHIOM
JTUCIUTIINHE.

OLICHOYHBIX CpPEJICTB IO Y4YEOHOU

Pe3yabTaThl 0OCBOEHUA
Y4eOHOM M CIUILINHbI

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToOB 00yUYeHust

JIMYHOCTHBIN pe3yJbTaT:

- YCTOMYMBBIA HHTEpEC K HCTOPHM H
JOCTHKEHUSIM B 00JIACTH XUMUYECKOW HAYKH,
YYBCTBO T'OPJIOCTH 32 POCCUNCKHE ECTECTBECHHbBIE
HAYKU;

- TOTOBHOCTh K MPOJOJDKEHUIO 00pa3oBaHUS,
MOBBIICHUIO KBaM(UKaMu B  W30paHHON
npodeccuoHanbHOM JeSITEIIbHOCTH c
HCIIOJIb30BaHUEM 3HaHUI B obmactu
XUMHUYECKON HAYKU;

- OOBEKTMBHOE  OCO3HAHHE  3HAYMMOCTHU
KOMIIETEHIIM B 00JacTH XMUMHUYECKOH HayKu
Ui YeloBeKa U OOIIeCTBA,  YMEHHUE
UCIIOJIb30BaTh TEXHOJOTHYECKHUE JOCTHKEHUS B
00J1aCTH XUMHUH, JIJIS1 TIOBBIIIIEHUSI COOCTBEHHOTO
WHTEJJIEKTYaqTbHOTO PAa3BUTUS B BbIOpaHHOMU
MpoeCCHOHAIBHON JESATEIHHOCTH;

- yYMEHHE MpPOaHAIM3UPOBaTh TEXHOTECHHbIE
MOCJENCTBUSL N1 OKPYXKaloIlel  cpeipl,
OBITOBOM M TMPOU3BOACTBEHHOW MEATEIHHOCTU
YEJIOBEKa;

- YMEHHME YNpaBlATh CBOEH IO3HABATEIbHOU
NeSATETbHOCTBIO, MIPOBOJIUTH CaMOOIICHKY
YPOBHS ~ COOCTBEHHOTO  HMHTEIUIEKTYalIbHOTO
pa3BUTHS,

- YMEHUE BBICTPaMBaTh KOHCTPYKTHUBHBIE
B3aUMOOTHOIIEHUSI B KOMaHJIE IO pPEIICHUIO
001X 3a/1a4 B 00JIaCTH XUMUU;

HaOJII0IeHNE;

OIICHKA TeMaTU4YeCKUX pedepaToB

orieHKa 3()PEKTUBHOCTH U KaueCTBA BBHITOJTHEHUS
yueOHBIX 3a7a4;

TECTUPOBAHUE;

OIICHKA BBITIOJIHCHHS CAMOCTOSTEILHOM pabOThI;
OLICHKA MPAaKTUYECKUX pabdoT;

3alllMTa TBOPYCCKUX M MPOEKTHBIX padoT;

MeranpeamMeTHbIi pe3yJibTar:

- OBJIaJICHUE YMEHUSAMHU U HAaBBIKAMU PA3JIMYHBIX
BHUJIOB II03HABaTEIbHOW JEATEIBHOCTH  JUIS
U3Y4YEHUS Pa3HBIX CTOPOH OKPYKAIOIIETO MUPA;
IIPUMEHEHNE OCHOBHBIX METOJOB IO3HAHUSA
(HaOmoJIeHNs, HAYYHOTO HKCIEPUMEHTA) s
WU3Y4YEHUs Pa3Iu4HbIX CTOPOH XHUMHYECKHX
00BEKTOB M MPOIECCOB, C KOTOPHIMU BO3HHUKAET
HEO0OXOINMOCTb CTAJIKUBATHCS B

HaOJII0ICHUE;

OIICHKa TeMaTU4YeCKUX pedepaTon

orieHKa () PEKTUBHOCTU U KaueCTBA BBHITTOTHEHUS
yueOHBIX 3a7a4;

TECTUPOBAHUE;

OIICHKA BBIMTOJIHEHUSI CAMOCTOSITENILHON pabOTHI;
OIICHKA MPAKTUYECKHUX paboT;

YCTHBIN OIIPOC;

3a4er.
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Pe3ysabTarhl 0CBOCHUA
y4eOHOH THCHMILINHBI

®opMBbI M METOABI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsI

npodeccuoHabHOU cdepe;

- YMEHHE ONpeNeNaTh Ledu ©  3aJa4u
NeSITeIbHOCTH, BBIOMpATh CpEACTBA JUIS  HX
JOCTHKEHUS HA TTPAKTHUKE;

- yMcHHE UCIIOJIb30BaTh pas3In4YHbIe
UCTOYHUKUA  JUIA  TOJy4eHUS  XUMHYECKOH
UHPOpPMALIUKM U OIICHUBATh €€ JIOCTOBEPHOCTh
JUTSL TOCTIDKEHUS TIOCTABJICHHBIX LIEJIeH U 3aJ1ay,

IIpenmeTHbIi pe3yJbTar:

- c(OPMUPOBAHHOCTHh MPEICTABICHUIA O MECTE
XHMHH B COBPEMEHHON Hay4YHOU KapTUHE MHUPA;
MOHVUMAHUE POJH XUMHH B (HOPMUPOBAHHUH
Kpyrozopa # ()YHKIIMOHAJIBLHOH TI'pPaMOTHOCTH
YeJI0BEKA I PELICHUS TPAKTUYECKHUX 3aaY;

- BIIaJICHUE OCHOBOIIOJArar0IIuMHI
XHUMUYECCKHUMU IMOHSATHSIMH, TEOPUSMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJb30BAHUE XHUMHUYECKON TEPMUHOJIOTHEN H
CUMBOJIMKOI;

- BIIQJICHUE OCHOBHBIMH METOJAMHU HAy4YHOTO

MTO3HAHUS, UCIIOJIb3YeMbIMU B XUMHH:
HaOJII0ICHUEM, OTMHUCaHUEM,  HU3MEpPEHHEM,
AKCTIIEPUMECHTOM; yMEHHE 0o0pabaThIBaTh,

OOBICHSTH PE3YIbTATHI IPOBECACHHLIX OIILITOB U
JienaTh BbIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH
MNPUMCHATH MCTOABI IMO3HAHHWA IIpU PCIICHHUU
IPAaKTUYECKUX 3a/1a4;

- c(hOpPMHUPOBAHHOCTH yMeHUs J1aBaTh
KOJIMYECTBEHHBIE OLICHKM M  NPOU3BOJIUTH
pacueTrbl MO XUMHUYECKUM (Qopmynam H
YPaBHEHHUSM;

- BJIaJICHUC IIpaBUJIaMU TCXHUKHU 0€e30I1acHOCTH
IIPYU UCIIOJIB30BAHNN XMMHUUYECKUX BEILECTB;

- ¢OpPMHUPOBAHHOCTh COOCTBEHHO! MO3ULIMU T10
OTHOLIEHHIO K XUMHUYECKOW HHpopMarmu,
IIOJIy4a€MOU M3 PA3HBIX HCTOYHHUKOB.

OLICHKa TeMaTU4YeCcKuX pedeparon

orieHKa 3(pPEeKTUBHOCTH U Ka4eCTBA BBHITIOTHEHUS
y4eOHBIX 33714,

TECTUPOBAHUE;

OLICHKA BBIMIOJIHEHUSI CAMOCTOSITENILHON pabOThI;
OLIEHKA MPAKTUYECKUX padoT;

YCTHBIH OIpOC;

peleHue 3aaay;

3aIUTa TBOPUYECKHUX U MPOEKTHBIX padoT;
mQepeHITMPOBAHHBIN 3a4ET.
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